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@ Bonding device for lead sheathed cables. 



\ A bonding device for connecting earthing bonds to lead sheathed cables, comprising a metal plate 
(40) adapted to be fitted -to at least one earth bonding lead, the metal plate canrying on Its one side 
surface a charge of solder disposed within a channel or recess defined by the metal plate. The charge of 
solder can be contained in discrete recesses (18) or within a length of copper braid (42) disposed within 
the channel defined by the metal plate. In the latter case, the channel can be defined by turning under 
the longitudinal side edges (40a) of the metal plate whereby to embrace the longitudinal side edges of 
the braid (42). 
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The present invention relates to a bonding device 
for connections to lead sheathed cables. 

Situations often arise when it is required to con- 
nect conductive earthing bonds to the exterior lead 
sheathing of electric cable of the type which is nor- 5 
maily buried underground Lead sheathing continues 
to be a favoured material for such sheathing because 
of its inherent chemical and mechanical stability when 
buried in the ground. The earthing bonds usually com- 
prise one or more strips of copper braiding or conduc- 10 
tor and the traditional method for attaching these to 
the cable sheathing involves fairly skilful and very 
time-consuming plumbing techniques. Layers of sol- 
der are built up on the sheathing with the ends of the 
bonding conductor strip(s) enveloped therewithal. 15 

The traditional technique has the associated 
problems of (a) being time-consuming to achieve, (b) 
having a substantial skill requirement on the part of 
the fitter, (c) requiring substantial quantities of mate- 
rials, such as plumbing metal, (d) inevitably requires 20 
substantial heating of the cable sheathing which can 
risk damage to the cable insulation and (e) potential 
unreliability of the joint depending on the particular 
plumbing skills of the fitter. 

It is an object of the present invention to provide 25 
an alternative means of connecting earthing bonds to 
lead sheathed cables which avoids or at least sub- 
stantially reduces the aforelisted problems 
associated with the traditional technique. 

According to the present invention, there is pro- 30 
vided a bonding device for connecting earthing bonds 
to lead sheathed cables, comprising a metal plate 
adapted to be fitted to at least one earth bonding lead, 
the metal plate carrying on its one side surface a 
charge of solder disposed within a channel or recess 3$ 
defined by the metal plate. 

In one advantageous embodiment, the charge of 
solder is contained within a length of metal braid dis- 
posed within said channel defined by the metal plate. 
Conveniently, the channel is defined by turning under 40 
the longitudinal side edges of the metal plate whereby 
to embrace the longitudinal side edges of the braid. 

Preferably, at least a portion of the metal plate 
and the braid is of curved transverse section for fitting 
around a lead sheathed cable to which a connection 46 
is to be made. A second portion of the metal plate and 
the braid is preferably straight and extends at an angle 
to the longitudinal axis of the first mentioned portion 
of curved transverse section. 

In use, the portion of curved transverse section is so 
laid over a lead sheathed cable so that the solder-con- 
taining braid lies in contact with the periphery of the 
cable. Heat is then applied to the metal plate, for 
example by a blow lamp or blow torch, whereby to 
liquify the solder and enable part of it to flow out of the 55 
braid onto the cable whereby to form a joint with the 
material of the cable when subsequently allowed to 
cool. 



In another embodiment, the metal plate has a 
plurality of grooves or recesses in said one side sur- 
face which each cany a charge of solder. 

In use, the metal plate is laid over a lead sheathed 
cable so that said one side surface faces the outer 
periphery of the cable. Heat is then applied to the 
other side surface of the plate so that the solder in the 
recess/groove(s) flows between the plate and the 
cable periphery and forms a joint therebetween when 
subsequently allowed to cool. 

Advantageously, one end of the earth bonding 
lead, preferably a strip of copper braiding, is mounted 
within a further recess in said one side surface of the 
metal plate. The latter recess preferably terminates at 
one edge of the metal plate. 

Advantageously, the width of the metal plate is 
such that when it is laid around a typical cable, it 
extends partway around the cable. 

In all cases, the metal plate is preferably of copper 
and the braid is preferably copper braid. 

References herein to "solder" would normally 
imply also the presence of conventional fluxes. 

The invention Is described further hereinafter, by 
way of example, with reference to the accompanying 
drawings, in which: 

Fig.1 is a transverse cross-section (on the line (-I 

in Fig.2) through one embodiment of a bonding 

device in accordance with the present invention; 

Fig JZ is a perspective view of the bonding device 

of Fig.1 prior to bending about the cable; 

Fig.3 is a side elevation showing the bonding 

device applied to a cable; 

Fig.4 Is a cross-section on the line IV-IV in Fig.3, 

prior to heating of the plate to cause the solder to 

flow out of the grooves; 

Fig.5 is a diagrammatic side view of a second, 
preferred embodiment of a bonding device in 
accordance with the present invention; 
Flg.6 Is a plan view of the bonding device of Fig. 
5, 

Fig.7 is a section on the line B-B in Fig. 5; and 
Fig.8 is a section on the line A-A in Fig.5. 
With reference first to Figs. 1 to 4 of the drawings, 
a bonding device 10 comprises a copper plate 12 of 
generally rectangular peripheral configuration. The 
plate 12 is of relatively thin grade copper that can be 
readily bent around the cable but has sufficient rigidity 
and strength to provide a strong coupling when fitted 
as described hereinafter. The actual thickness and 
area of the plate will depend to a targe extent on the 
current carrying requirements. The plate 12 is formed, 
for example by stamping, with a central, blind recess 
14 of sufficient depth and width to receive an end por- 
tion 16a of a copper braiding strip 16 which is to form 
the earth bond. The plate 12 is also formed with a 
plurality (four in this embodiment) of narrow, elongate 
recesses or grooves 18a t 18b,18c,18d, which prefer- 
ably extend in directions parallel to the recess 16. The 
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plate 12 is also formed with a peripheral Hp or flange 
20 and, in some cases, a plurality of through-holes 22. 

The recesses 18 are each provided with a mass 
of suitable solder and flux (normally a Pb/Sn solder) 
as indicated at 24 in Fig.1 . The copper braiding strip 5 
16 is fixed to the recess 14 by any suitable means, e.g. 
welding, brazing, or any type of convenient mechani- 
cal fixture, so that its main portion 16b extends there- 
from. The strip 16 may be pre-fixed to the recess 14 
or may be supplied loose and fixed on site. 10 

In use, the plate 10 is simply laid along the lead 
sheath of the cable 26, bent around the cable so as 
to assume the same curvature and secured such that 
the lip 20 bites into the lead sheath to form an edge 
seal. Alternatively, it may be preformed to suit the is 
cable curvature. The orientation of the plate 1 0 is such 
that the recess 14, and hence the copper braiding 
strip, lies generally parallel to the longitudinal axis of 
the cable. The outside surface of the plate 10 is then 
heated, for example by a gas torch, so as to melt the 20 
solder in the recesses 18. The molten solder flows be- 
tween the underside of the plate 1 0 and the lead she- 
athing so as to form a joint therebetween when 
allowed to cool. The peripheral lip 20 bites into the 
lead sheathing and prevents the solder from passing 25 
beyond the edges of the plate 10. The holes 22 allow 
air to escape and thereby facilitate flow of the solder 
beneath the plate. The holes may also be used for 
feeding in an additional charge of solder (for example 
when only a poor fit to the cable can be achieved) and 30 
as witness holes to determine when the internal sol- 
der has run. Preferably, the surface of the lead shea- 
thing is cleaned beforehand such as to improve its / 
severability. 

The recesses 18 need not run in the direction 35 
illustrated, but could lie in any convenient direction, 
not necessarily parallel to one another. In principle, 
the plate need not be of copper, although copper 
would be preferred in practice. The overall shape 
need not be rectangular but could be any convenient 40 
shape. More than one braiding strip 16 could be 
attached to one plate 1 0, either in the same recess 14 
or in a plurality of such recesses (not shown). The 
means of providing the electrical connection to the 
plate need not be braiding but could include other 46 
mechanical coupling means such as an upstanding 
lug or stud fixed to the plate. The peripheral lip 20 can 
extend just along the longitudinal side edges or can 
also extend all around the plate 1 0 (except for the reg- 
ion 14 where the braid emerges). so 

The second, more preferred embodiment of Figs. 
5 to 8 comprises an elongate rectangular metal plate 
40 made of tinned copper strip (for example 0.3mm 
thick). Disposed on one side of the plate 40 is a length 
of tinned copper braid 42 (e.g. 50mm 2 ) which is held 55 
to the metal plate 40 by turning under and inwards the 
longitudinal side edges 40c of the plate 40 so that they 
embrace the longitudinal side edges of the braid 42 



(see Rg.8). A part 40a of the plate and the braid (pref- 
erably a major part) is caused to have a curved, pref- 
erably arcuate transverse section, as shown in Fig.7. 
The remaining (preferably minor) part 40b of the plate 
and braid is straight and extends at an angle to the 
first part, as shown in Fig.5, whereby, when the cur- 
ved first part 40a is laid over a lead sheathed cable, 
the straight second part 40b extends away from the 
cable at an oblique angle. 

The braid is arranged to hold a charge of solder 
on its surfaces and within its interstices. The solder 
can either be applied to the braid prior to the braid 
being mounted to the plate 40, or the solder can be 
applied to the braid after the braid has been mounted 
to the plate 40. 

The straight part 40b of the plate and braid con- 
tains a first aperture 44 to enable this part to be con- 
nected to a further length of conductive braid, strip 
wire or the like, for example by bolting, rivetting or the 
like. 

The curved part 40a of the plate 40 contains a 
second aperture 46 to serve as a witness hole and to 
enable further solder to be fed in to the braid 42. 

the curvature of the curved part 40a (Fig.8) is 
preferably chosen to be of slightly smaller radius than 
that of a cable to which connection is to be made so 
that when the curved part 40a is laid onto the cable, 
It engages primarily at its longitudinal side edges. 
When the device is then urged against the cable, 
these edges dig into the lead and form side seals to 
prevent the egress of solder in these regions. 

A bonding device as described above has the fol- 
lowing advantages over the current plumbing technn 
ques:- 

a) Reduced installation time, saving perhaps fif- 
teen minutes per connection in a typical case. 

(b) Improved reliability of the connection. 

(c) Traditional plumbing skills are not required so 
that it can be installed by an unskilled fitter. 

(d) The amount of plumbing materials used can 
be reduced. 

(e) There can be a reduced heat input to the 
cable, thereby reducing the risk of damage to the 
cable insulation. 



Claims 

1. A bonding device for connecting earthing bonds 
to lead sheathed cables, characterised by a metal 
plate (40) adapted to be fitted to at least one earth 
bonding lead, the metal plate (40) carrying on Its 
one side surface a charge of solder disposed 
within a channel or recess defined by the metal 



2. A bonding device as claimed in claim 1 wherein 
the charge of solder is contained within a length 
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of metal braid (42) disposed within said channel 12 having a plurality of witness holes (22) therein, 

defined by the metal plate. 

3. A bonding device as claimed in claim 2, wherein 
the channel is defined by turning under the Ion- s 
gitudinal side edges (42c) of the metal plate 
whereby to embrace the longitudinal side edges 
of the braid. 



4. A bonding device as claimed in claim 2 or 3, whe- 10 
rein at least a portion (40a) of the metal plate and 

the braid is of curved transverse section for fitting 
around a lead sheathed cable to which a connec- 
tion is to be made. 

15 

5. A bonding device as claimed in claim 4, wherein 
a second portion (40b) of the metal plate and the 
braid is straight and extends at an angle to the 
longitudinal axis of the first mentioned portion 
(40a) of curved transverse section. 20 

6. A bonding device as claimed in claim 5, wherein 
said second portion (40b) of the metal plate and 
the braiding contains an aperture (44) for enabl- 
ing this portion to be connected rigidly to an ear- 25 
thing bond. 



7. A bonding device as claimed in claim 5 or 6 V whe- 
rein the first mentioned portion (40a) of the metal 
plate and the braid contains an aperture (46) for 30 
use as a witness hole and for enabling feeding in 

of additional solder. 

8. A bonding device as claimed in claim 1 , wherein 

the metal plate (1 0) has a plurality of grooves (1 8) 35 
or recesses in said one side surface which each 
carry charges of solder (24). 

9. A bonding device as claimed in claim 8, wherein 

one end of an earth bonding lead (16) is mounted 40 
within a further recess (14) in said one side sur- 
face of the metal plate. 



10. A bonding device as claimed in claim 8 or 9 f in 
which the metal plate has a peripheral lip orflange 45 
(20) adapted to bite into the lead sheathed cable 

for forming an edge seal around at least part of 
the plate. 

1 1. A bonding device as claimed in any of claims 8 to so 
10 in which the metal plate is preformed into a part 
cylindrical shape. 

1Z A bonding device as claimed in any of claims 8 to 
10 in which the metal plate is generally flat for 55 
bending around a lead sheathed cable in use. 



13. A bonding device as claimed in any of claims 8 to 
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